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EXECUTIVEBUMMARY

CrystalLake is a 5&cre private lake located in Snohomish §
County, ajacent to the King County lind’he Crystal Lake ‘
homeowners association, Crystal Lake,lhas been actively &
YIEyEFr3aiay3a GKS 1 B 2006 $honbmiskh K
County Surface Water Management (SWM) &gstal Lake
Inc. begana lake monitoring progra designed toassesghe

f | {h®anty identify changes over time, and determine the
impacts of development in thimkewatershed.
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LAKE HEALT& TRENDS

To evaluatehe health of Crystal Lakesater quality was monitored between 2006 and 20Each of fou

key health indicators were assessed and assigned a health rating (Table 1). Ovgstdl,Lak@da KS | f { K
can be consideredidn CIcE MRA A2y d® ¢KS KSIFHfGK A& GNBYRAYy3I G261 N
indicators improving or remaining stable.

Thed C I chridilon is largely expected based on Crystal Ratatural features including its sizdepth,

and surroundings. Howevethe lake does have suffer from elevated phosphorus likely from the initial
logging/development of the area. Tliel {sBafefine health has also been impacted by the conversion
of natural vegetation to lawns.

TABLE ISUMMARY OF CRYSTAKE HEALTH CONDIT8ON

Indicators Crystal Lake Conditions Ratingr Trend
The visibility in the waters relatively lownostly due to the
Water Clarity darker water color. Clarity is occasionally reduced from alga Fair Stable
blooms.

This is he key nutrient in lakes that feed plants and algae
Phosphorus pollutiomas declinedgomein recent years, but
there are still high leels built up in the lake sedimertisat are
recycled into the lake each year

Phosphorus Fair Improving

Algae is anatural part of lakes, but too much can be unhealth
Algae and lead to toxic bloom<Crystal has moderate algéevels Good Stable
with occasional blooms affeaty lake recreation.

Wdza it 2@SNJ pr> 2F / NEBeaihy t Qa

Shoreline shorelines have shrubs, trees, and perennials that filter out Good Not
Health pollution and provide habitat for turtles, birds and other assessd
wildlife.

*POSSIBLE HEALTHRATD{ Lb/ [ |[®DY ¢&9 -a/DIKE[ES5 § D 54 ANDIAREUN COMPARNSTO OTHER AREA LBKE
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IMPACTS OBPEVELOPMENIN LAKEHEALTH

In 2005,Crystal Lakénc. hadconcerrs that new developmentnorth of the lakemight threatenthe health of
Crystal Laker the wetlands to the north of the lake. These wetlands include a rare bog ecosystem, Little Lake
Bog.The stream that drainto the lakewas sampled prior to flowing into the wetland complex north of the
lake. Thestream does havslightly higher peaks of pollution during storm eventich could be impacting

the boghealth as these are typically nutriepbor systems. However, the elevated nutrients do not appear to
be affecting lake healthThe large forest and wetland areaaisting as a critical buffer for the lake by filtering

out the pollution. The capacity of the system to buffer the lake is limitetirmay be reached if pollution were
significantly increased.

FUTURE RECOMMENDATSON

Crystal Lake Inc. is already takingessi®l steps to protect and improve the health of the lake.€Rfsure
healthy future for the lakeSnohomish County recommends a thitéer strategy of protection, improvement
and continued monitoringThe specific actions alisted below and are furtheglaborated in the full report:

wContinue forest and wetland protection around the lake

uRetain existing trees and shoreline vegetation

uPrevent new invasiveslean, drain, & dry your boat before launching or leaving
uRestrict aquatic plant management to invasive plants only

oPrevent pollution from homes around the lake from lawns and yards and septic systems
refer to www.LakeWise.org for a specific checklist of actions.

uReplacing some shoreline lawn with shrubs, trees, or other perrenials (can be done to
preserve lake access and views).

ubDo not feed geese. Keep them off your property by planting shoreline vegetation.

wContinue to monitor the lake health and the lake inlets to track changes and identify new
problems. The monitoring frequency can be reduced as compared to the study period.

wlook out for and report potentially toxic blooms of blgeeen algae.

wrack and provide public comment on further development in the watershed that could
threaten the lake and wetland.
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http://www.lakewise.org/

l. INTRODUCTION
Crystal Lake is located south of Maltby adjacent to the King CdinetyCrystal Lake is a private lake that is

YEyF3SR o0& GKS /NBadGIE [F18 K2YS$26y S NA@itiontalakeA | (A 2y

management/ NBadtt [11S2 LyO®Qa @2fdzyiSSNI . 2FNR YR [/ 2Y

community-owned timberland on a sustained yield basis. Also known as the Ron Munro Tree Farm, the Crystal
Lake tree farm has been certified bgth the Forest Stewardship Council and American Tree Farm Association.
Revenue from timber harvests is used to offset community dues and maintain community property and
resources, including the lake.

Crystal Laked 2 @S NI f f  VYis ty pravisiersaind (stewargiship oboth their timber and aquatic
resourcesby balancingeconomic,ecological and recreational uses of the la@ surrounding watershed
Their specific objectivesnclude maintaining suitable conditions for swimming, fishing, boating, liféld
viewing,and aesthetic enjoyment angrotectingthe lake from future degradation.

Concerns over the water quality of the lake prompted Crystal Lake, Inc. to begin working with SWM in 2005 to
better understand the health of the lake and changes oireet At that time Crystal Lakeesidentsidentified
their primary concerns a¢l) the overall lake condition, (2) impacts of development in the waterd[33@lgae
bloomsand (4) aquatic plant manageme@WM and the community developed and implementdake

monitoring plan tobetter dzy RSN&E G yR GKS 1S I ydRcerhsiRik KB foliowing K S 02 Y

expected outcomes:

1. Characterization of the general health and water quality of the lake

2. ldentification of changes in water quality over time, and

3. Assesment of potential impacts of weershed activities on the lakgarticularly development in the
urbanized nathern portion of the watershed

This report summarizes the data collected and provides recommendations for future lake management.
Aquatic plat management was not specifically addressed in this study though a brief history of the
Fda20AF0GA2yQa Fljdza GAO LIXIFyYyd YIylFr3aSySyid FOGAGAGASaA

. LAKECHARACTERISTICS

Crystal Lake B52acre lakdocated south of Maltby adggent to the King Countine. There are approximately
66 homes clustered around the lake shoreline. The lake and surrounding areas are not open for public access.

Crystal Lakbas a maximum depth of about 30 fesrtd an average depth of about f&et. Thewatershed the

area that drains to Crystal Laks,relatively large almost 2100 acresr 42 times the size of the laK€&igure

1). Crystal Lake has one defined inlet that flows into the west end of the lake. However, the lake is primarily
fed from the wetand complexes surrounding the lake. The outflow from the lake forms the headwaters of

Daniels Creek, which drains south to King County and into Cottage Lake, Bear Creek, Sammamish River, and

Lake Washington.

The Crystal Lake watershed is part of thedamgear Creek watershed (King County BEA970), and includes the
Maltby Urban Growth Area (UGA), which is experiencing considerable commercial and residential
development. The developed areas within the Crystal Lakéershedinclude: residential areas in ¢h
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southwest portion of the watershed and the Maltby community and industrial/commercial development in the
northern watershed. State Highway 522 and a Burlington Northern railroad line also bisect the upper
watershed. Runoff from these transportation ddiors and from the Paradise Lake Road interchange flows to
Crystal Lake via a stream near Z2%2treet (flows into the Little Lake bog complex before reaching Crystal Lake).
Therelatively larger and more urban natug# the watershed means that there isgaeater opportunity for
runoff into the lakeincreasing the chance the lake coblecome polluted from the surrounding area

The Cryml Lake watershed is unique in thite lake is surroundedly extensive wetland complexesvhich
includes twarare bogecosystemas well as large forested parcelhese natural areas capture water, slowing
and reducing the total amount of runoff into the lake. They also filter and clean polluted runoff thereby
mitigating the influence of upstream activities on the lake.

The north wetland complex (~115 acres) was originally part of a larger Crystal Lake, but has become vegetated
over thousands of years. In the center of the wetland sits Little Lake, a darkly colaadlog The Little

Lake area is a rare bog systeomnsisting of a floating mat covered with sphagmunoss, shrubs, and small

trees, and is home to the aquatic plant specidtscularia intermedigflat leaved bladderwort), which has been
designated a sensitive species by Wep&rtment ofNatural ResourcedDNR) A second wetland complex (~37
acres)o the west of the lakéncludes the Hooven bog, purchased by Snohomish County in 2015 for protection.
Both wetland systemhelp regulate the water levels in Crystal Lake and provide a buffer between the ldke an

the urban and semiural developed areas.

Theforested areas cover about 500 aciwihin the immediate Crystdlake watershed and extend into the

larger Bear Creek watershefllmost 100 acres of the large wetland and over 200 acres of the forested area

are owned and managed Ifyrystal Lake In©ther forested areas include the Washington State Department

of Natural Resources§bacres to thewvest). FinallyCrystal LakéncQa LINP LISNIié Aa 062 NRSNBR
Paradise Valley Conservation Areaned and operated by Snohomish County Parltsis a793-acre
conservation area which is mostly wooded, with 13 acres of natural trails for public hiking, biking and
equestrian use.
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FIGURE. CRYSTAL LAKE WASHRD
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Snohomish County disclaims any warranty of merchantabiiity or warmanty
af fitness of this map for any pariicuar purpos, either express or implied.
No reprasentation or warranty is mace concarning the accuracy, carrency,
completeness or cuality of data depicted on this map. Any user of this map
assumes all responsioiity for use thareof, and further agrees to hald
‘Snonomish County harmless from anc against any damage, loss, or liability

arising from any use of this map.
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. SAMPLINGPLAN

The Crystal Lalac.has been monitoring the water quality of their lake since 1986. Prior to 2006, the sampling
was not consistent with respect to sampling location, sampling protocols and lab analysis. While this data
provides a good snap shot ke health, it was difficult to detect lorgrm trends. In 2005, a yeaound
monitoring plan was developed by SWM and the Crystal Lake Association to ensure consistency in location,
sampling methodology, and laboratory analysfSrystal Lake volunteergained by SWM staff have

implemented the monitoring between May 20@6d September 2017.

The sampling plan includes taking yeaund measurements of water clarity, dissolved oxygen and
temperature as well ascollecting inlake water samples for phosptus and Chlorophy# per the schedule
outlined in Tabls1 & 2. In addition, water samples were collected from the two lake inlets (Figure 2). The

Al YL Ay3d LINRPOSRdAzZNBa FyR ljdzZ fAGe

I & dzNF Yy O3S
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monitoring program and can be foundatvw.lakes.surfacewater.infd hisstudyfocuses on data collected in
the last ten years, thougBrystaldatacollected priorto 2006 cah f 42 0 S T 2 dzy Rlatdbgse { 2 a Q &

TABLHE. LAKE MONITORINGHEDULE

Monitoring Activity Schedule
General Observations Monthly (NowvApr)
Biweekly(May-Ocf)
Secchi Disk Depth Monthly (NowApr)
Biweekly(May-Ocf
Surface Temperature Monthly (NowApr)
Biweekly(May-Ocf
Lake Level Daily (or as frequently as possible)
JanDec
pH Profile Annually in Sumng(if possible)
Conductivity Profile Annually in Summel(if possible)
Temperature Profile Monthly (JanrDec)
Dissolved Oxygen Profile Monthly (Jan-Dec)
Total Phosphorus Monthly (JarDec)l m & (AprNov)9 m
1 m(DecMar)
Soluble Reactive Phosphorus Monthly 1 & 9 m(Apr, May, Oct, Noy
1 m(Dec)
Chlorophyll a/Phaeophytinl m Monthly (JanDec)
Color- 1 m(select years) Monthly (JutSep

TABE2. STREAM MONITORINSGHEDULE

Monitoring Activity Schedule
Stream afg 22214 street Monthly
Total Phosphorugrab sample) When flowing

Stream at West Inlet Monthly
Total Phosphorugrab sample) When flowing
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http://www.lakes.surfacewater.info/

FIGURR. CRYSTAL LAKE MONITGIRLOCATIONS
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V. LAKEHEALTH ANOGHANGES OVHRME

A. TEMPERATURE ARISSOLVEOXYGEN
Temperature andlissolved oxygeare closely linked and play an important role in lake health. Aquatic life are
greatly affected by teaperature Hsh such as troutequire colder, oxygenrichwaters while other species such
asbass toleratewarmer, low-oxygen waters. In addition, long periods of lowygen conditions can lead to
internal loading. Internal loading tke release of nutriats, such as phosphoryfgom the lake sediments into
the water cdaumn.

The temperature and dissolved oxygen were measured at every meter from the top of the lake to the bottom
of the lake throughout the yealn the winter(DecMar), Crystal.akeis coldat all depths &round 42B (Figure

3). Starting in April, ie warmer temperatures cause the top of the lakebecome warm while the bottom
watersstay cold Warmer water is less dense and floats above cooler dense waters. Byhdlagmperature

at the lake surface iaround 65F, but the bottom isover twentydegrees colder. The temperatudifference

is so great that the warm, uppgortion of the lake ca no longer mix with the colder, bottom portion. This
process igalledthermal stratification. Thelake remains divided into two layers until the surfacaters start

to cool in the fallWhenthe temperature & the top and the bottom becomsimilar,i KS € 1S @gAff &«
meaning the entire lake mixes and the temperature again becamé@srm. Crysal Lake typicallyurns over

in Novemberand the turnoveris sometimes accompad by changes in water coldakeodor andor blooms

of algae.

Dissolved oxygeiin the lake isclosely related to temperaturéFigure 4) In the winter, the lake has high
dissolved oxygethroughout the water columnin the spring, the lake surface continues to have high dissolved
oxygenas it is replenished from the atmospherdoweveronce the lake becomes stratified into two layers,
dissolved oxygen from the surface canoager reach the bottorvaters The oxygers consumed aiicrobes
decompose organic mattemn the lake bottomIn Crystal Lake, the oxygen levels drop very quickly indicating
there is a large amount of decaying matter in the lake bottBrom July throuly September, there is near zero
oxygen below a depth of ten feeAfter lake turnover, oxygen is replenished throughout the lake.

Both temperature and dissolved oxygen are also connected to aquati€ikte.such as troutequire colder,
oxygenrich watrs while other species such as bass tolerate warmerdeygen watersTemperatures that
are warmer than 17.5°C (63.5°F) for salmonid rearing and migration and 20 °C'(&8°F)digenous
warmwater fishes\WAC 172201A210). Similarly, oxygen levels that are lower than 6.5 rhglto exceed the
criteria for aquatic life for both salmonids and indigenous warmwater species.

Duringthe months of July and Augustater temperatures g warmer and dissolved oxygen levels lower than

fish prefer.Fsh experience what is called the dissolved oxygen temperature squeeze as they seek cooler
temperatures found in the lower depths but are restrictem shallower depthsby the need for sufficiet
oxygenWater temperatures from @& feet deep are warmer than fish prefeand dissolve oxygen levéislow

1 This is based on &-day average of the daily maximum temperatures" is the arithmetiaverage of seven
consecutive measures of daily maximum temperatures.
2 Lowest 1-day minimum
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https://apps.leg.wa.gov/WAC/default.aspx?cite=173-201A-200

3 feet deepare lower than aquatic lifprefer (Figure3 and Figure4). This indicatethat there is not a suitable
region in the water column with both low temperatures and high dissolved oxygen concentrdtiong the
months of July and August
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FIGURB. TEMPERATURIROFILESF CRYSTAL LAKE.W2% REPRESENT MONTARNERAGES FROM 20112007.

FIGURB. OXYGEN PROFILEEBFSTAL LAKE. VALREBRESENT MONTHLERAGES FROM 20112007.
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